
Concrete Pavement 

Design for City Streets 
Randell C. Riley, P.E.

Executive Director/Engr.

P.O. Box 9530

Springfield, IL  62791-9530

pccman@ilacpa.com



Concrete Pavement History

Seedling Miles

 One lane, 9 feet wide

 The industry built 
these in the hope 
that once motorists 
tried it, they would 
lobby for more miles 
of paved roads



Old IL 127 
North of Greenville



Bates Road 
Test

 In 1920, Illinois passed a 
$200 million bond issue to 
build 9000 miles of paved 
roads

 To determine the best 
paving material, they built 
sections of brick, asphalt, 
and concrete

 Developed thickness 
design procedures and 
chose concrete for the 
Illinois pavements

Old WWI Army trucks 

with 9000# wheel loads



Source of Much of What We 
Know About Pavement Design

 President Eisenhower 
moved us into a new 
era

 AASHO Road Test

 Late 50’s and early 
60’s

 Ottawa, Illinois



AASHO Test Traffic

Max Single Axle

Max Tandem Axle



Typical AASHO Pavement 
Sections



Keys to Quality Design
(Some things never change)

• The platform matters

– Stable

– Uniform

– Not necessarily strong



Keys to Quality Design
(Some things never change)

• The platform matters

• Thickness & 

traffic matter



AASHO Road Test Results



Keys to Quality Design
(Some things never change)

 The platform matters

 Thickness & traffic matter

 Concrete cracks, so lets 
deal with it



Natural Crack Development

 Temperature 
Gradients

 Moisture 
Gradients

 Thermal Cycles

 Loading

Usually starts sometime after

12 hours and may take months



Natural Crack Development

 Proper jointing early 
provides a series of 
saw cuts (joints) 
spaced to control 
crack formation

 No such thing as too 
many joints!



Do it Right
and Concrete 
Pavements
Provide…

 Longevity

 Low annual cost
Mount Pulaski, 1937

Not too far from here, 1914
Urbana, 1919



Concrete Has Stood
the Test of Time in Illinois

 Concrete on IL  Interstate 
system has carried from 1.6 
to 7.8 times its design traffic

 Hundreds of blocks of 
concrete city streets are in 
excess of 50 years old

 Some streets are over 90
years old

All were designed with a 20-year life!!!



AASHTO
’93 Guide

 Pavements Can be 
Compared at Roughly 
Equivalent Levels of 
Reliability

 Principles in both 
versions are identical 
for new construction



Reliability
What is it?

 Probability of “Winning”

 Factor of Safety

 Usually Expressed as %
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AASHTO ’93 
for Local 

Roads

Climatic Zones

For
Flexible Pavements



AASHTO ’93 Local Roads Catalog Designs



AASHTO ’93 Local Roads Catalog Designs



Equivalent Sections
(Based on ’93 AASHTO Design Guide)



Summer 1996

Rockford 

5” Concrete

Built ’84

About the same time

as the asphalt

January 24, 2013



Alternates with  Approximate Costs



Recommendations
for Peoria

 The 7-inch recommendation
– Conservative for subdivisions

– Probably light for collectors

– Should be doweled for anything greater than 85 trucks/day

 Jointing
– Panel lengths < 15 feet, shorter is better

– Widths < 13 feet

– Tied curb and gutter enhances performance

 Granular subbase
– Test data indicate it is worth about 30 percent increase in 

performance compared to no subbase

– But 9 inches is no better than 3 inches

– Point of diminishing returns reached quickly for concrete



Good Spec. 
Reference 

Source

http://www.iowasudas.org/design.cfm



 Durable rut resistant surface

 Reduce interim maintenance

 Environmentally Friendly
– Light Reflective - Day and Night

– Reduces Urban Heat Island Effects

 In today’s environment, it may 
even cost less!

Other Benefits
of Concrete
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